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(54) PROJECTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a device which can 
sufficiently display an image of medium gradation with high 
luminance while decreasing the number of parts. 
SOLUTION: The light of three colors resolved (divided) by a color 
wheel 24 enters a polarizing beam splitter 25 and exits in the two 
directions as polarized light. The light emitted in the two directions 
is modulated by two reflection type liquid crystal panels 26, 27 into 
the image light divided into a plurality of gradations, and then the 
light is synthesized in the polarization beam splitter 25 and 
projected. When the two reflection type liquid crystal panels 26, 27 
have the maximum gradations n, m respectively, the maximum 
gradation in the projected image is n+m-1. 
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^xm^fi*-mm^ixxpu%ttj:^. ^u<oRmmxK 
M^ixx^com 1 <T)Rmwm.^B^<^-^^2 e (t^am® 2 e 

a /^)^e>AM^f^(?5S^*f^{-ta*f$;Jxeo ^ 2 <^ 

^#M?gS^>"^/i-2 7tCAM$tb3tPi^3tfl. rom2 40 

(OKMm^^^<^^^ 2 7 {cfnSD ^i^i^mmt^\z <fc o r 
^<om2(OKmmm^B^<^j\-2 7coA*r®2 7 a 

6 AM:^ S fp) tb ^ n e o 

[0 0 3 2) o^t), mi c^Sl*S?fiS>'>^^/l-2 

ts^f^^n/cR. G. B(Dtij^7fet^pi^7fe<i:s m2o.s 

W^^i^S^'^^^wl.2 7Tfete^S^$;ix/c:R. G. B(Omm. 
^OS(g^^*Sia3fet:'-ix^Xy 2 5 {C^t^2:^[^ 
;ii-6AM^n6o ^Ur. ^i7:)AM$;?xfc Pi^TtfltlTfe 
rSJ-Ht® 2 5 a ^^O^^iSigLTS^ 1^:^X2 8>^ttitt 5^ 
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^ti. suitauit^mm2 5 axK^:^ixx^m\-> 

:^2%-^m^^ix^:it\^ti:K>. c<7)ii* t'-A;^:7*y 
2 b<DU^^m^2 5 a J::fE p ^ S^it<0^ 
fii^tn^X. 2 5 a T-R. G. B^O® 

^^(OVmitt Sfi7fe;6^^^$;nTS*f l^VX2 8 --tti 

It^n^er ^(c/^^o ^LT. ts:Mi-'>^X2 sjiPii^ 

^ S{l^;J)^'^^$iX/cR. G. BCTDS^^L 1 3 
y - ^ 69 i® ® ± ^ g: M L X :7 /u ;^ ^ — 17> ® ^ ^ ^ :^ 
ec <bic/^e, 

[0 0 3 3] CCX% WiZliUTtJ: mi. m2(D^ 

M^?^ ^0^^-^/1-2 6 . 2 7 ^m^'^^^'hW't ^ n +in- 1 cT:" 

^2 9(ci:oxm 1 t7:)S*fli?iS^^>'^/^2 6 (c^n^tJO-t-^ 

nKI^(7)iiHafs-^B ^m2(7)^MM*l!^S^^'^/l-2 7 tcfp 

*D-#-em|5gg^(Dili^{t^C^^5>f'JLX{^«9 . :Lixhn 

^lt^m^^B^<^-/i^ 2 6. 2 7 {z^ix^^ixmn-t^ Zt^C 
<J:oX. SWi^>'X2 8CiJ:oX;^i^ y ->^^(7)®ffi± 

{:iSM$ixX^^^;rL6ilJ®(7:)P&I^^^:^n +m- 1 Pi 

m^xm^'r^zt:^>x^ fi^ox. ji^j^^xfei^. 

[0034] -^^IX. il]3(Cj;oX. m 1 ^t>*m 2 

tti!?KrB^N'^/v 2 6.2 7 tcfnii-r eiiifl^{t-^<7)5>fijcD 

«^^IJt0^-re ^. ^-r. ;?7T-^i^-i'-/^2 4{cJ;oX 

R. G. B(7)3fe^;6^mi3^t>*m2CO^M^^^fa^<-^/W 
2 6. 2 7 00f^:^{CA*r$ne. ^wX. T^i^-^/Wl-^ 

X ^ -5 ® ft ft ^ (T:) m a ® ^ ^ tt: B# F«1 (7) ^ f^ij ;t f 9 5)- 

fiJLX. C4x6m 1 ^t>'m2 (D^WMr«f0>'^^^wl-2 6. 
2 7(^^0^0-^-50 Z<Dm. m^BU^iiZF LC^^tm^iX 

X^^5ml2^l>•m2(75^W^^KfB^^•^>/^2 6. 2 7 n& 
ti^a^Bjf^^ 10 0 %fT^ ^^)^X{i^tt>/^^/^5^^(7:)ON. o 
F F (Dr-'i^-^ ^i^W}i¥^n.o Z t\zfj:^, -^LX. m 1 
t>'m 2 <D^Mm^^B^<^^^i-. 2 6 . 2 7 osnt^t-^t^^fe 
ilf«^^^rBl<^l«s^€r 9 5)-fJU5tC^X. rixP>miS: 
V^m2(ORMmi&^B^^^-^^ 2 6. 2 7(l^^X^'n0~9 

<;:)i 0Pils^X(J0Piii^^^x#5c ^9. flTfet^' 
-i^^^yy 5/'^ 2 5x::*xibmis.t>*m2(OK*rs^KfB 

/N*^/P2 6. 2 7(OIiift7fe<7)|SglB^^^-t"'5r ^X. 0 

[0 0 3 5] Ig|3XH. ^-/i^-r-/i-2 4 {c J: 

0X55-^ ^ti^R. G. B<0®«5fe(?:)*ffilii^^ 

^^B#r«^oi5&i^^M;t*i6 5>S'JLx. 6'--6(D7mmt. 
xo:>mm^m7r^x^ ^xoi,zLrchcox^^ . m^^^^j: 

milk^(D^mt)COmmi'XR 5/6. G : 4/^6. B : 

1X6^ t'^oXV^'So 

[0 0 3 6 ] iSfetC. ll4twJ:oX. mi^t>'m2(^SM 
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{zMo^ii^tzi^co^^ y^iyy^^^ m^) 29(7)m 

3 3{Z^^X 2-OCOmmS a t S h {C^Wl^ri^o ^ 

ii]gS3 4. 3 5{z^oxmiRx)^m2(D^Mmm^B^<^ 

[0037] wCTs lll4C0Grayscale an 

d ON time duration tCi^-f J: o {Z^ 

a. Sb(D^P\mi¥tl.X. Wxf^. s in = OXitS 
a = 0. Sb = 0 (Alloff) sin^ltr 
flSa^O. Sb = lirL. sin=2 TMl S a = 1 . 
Sb^l (Botbl)<hL> sin = 3 XitS a 

1. Sb = 14-2<!:L. s i n == 4 T*fi S a = 2 , Sb 
= 2 (B o t h 2) i: U> sin = 5XitS a = 2, S 
b = l + 2^t. s i n = 6 -e^iS a = 1 + 2. Sb = 
l + 2<i:L. s i n = rXriiS a = 1 4- 2. Sb = 4^ 
L. s i n = 8-C-*lS a = 4. S h = 4 t-t ^ Z t f}*>X 

[0 0 3 81 ^c^*3. HI 5 (liU^ft-^ (B^^^ft-^) ^ii »9 
^il^^T/l-^']) Xix (algorism) ^^Ufcti(7) 

s i n r^'^WL<Dm'^\Z\'t Sa = (s in-l) / 

2, Sb=(sin-l)/2-f It^^i&tLl.^ s i nf)^^ 
\^WL<DWIf^\Z\'± Sa = sin/2. Sb = sin/2f 
l&tL^h^ -^UX. Z.<D^WL'Rri\^1^<DmmS a . Sb 

<lr 2o(D^tt^i^^0^^^-t>/L'2 6 . 2 7 (rPn^D-r-5®^i7:) 

[0 0 3 9] /^^o. lll6(i^?F^f^(|<lr.^UAct^£7:)T'^o 
X. i7^ — /t:-!'— /W2 4(7)fe:7^/U'^(c:efe:7^/U:^X 

fc-SWF ^£r^Dx.Xx -^CO;^^— 7ts>f — /V2 4(Dfe>^^/^ 
'^^RF (*fe:7^/U'5') . GF , B 
F (Wfe:7^/u-^) -Rxi^F (efe^'^/u^) <?:»4^>ffJ 

± ^ El ^ r <!: ^5 X # 6 J: 9 t c U t X ^ o 

[0 0 4 01 J^±. ^l§P^t7:)|lteOff^ffi{COV>TtJfc0^ b 
[0 0 4 1 ] 
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~A;^7'y :y ^;!)-6 2 ;^[^ ^;l tHIt $ 4xfcait^^ 2 CcO 

mmm^B r ^ ix^ix-^Wi<D mm^z^t^]^ n tz mm 
yt\zmmi.. t(omm^tvrzmm^<D^m^±t^m^\:i' 

Stt-r5 J: ^ (CUT. 2tt:(7:)^MM?SS>'^'^-/i-J- J: 

id? ti§5l5<7)3ffi;^^Cr):/n'::;^:r:>^:^3^a(Cfcb-<T. «f|5p°p.S^ 

mi. m2(D^mmm^e^<^-^^^i^-^mn'rhn+m- 
1 ^m<Dmmm^'f)^ ^nmmt mmm<owsiiSim^^i'^ 

HmmMi^<^-^i^\zwtu'rhztx. m:Kn-\-m - 1 <d^ 
^0 mmmmfi'^-^mxh^ . ^m^m^-t^i^zm^^i.^^^^- 

[mi] ;*:^0>^^l:igffiUfc2*g;^^(7)^MS^^^0::^c3^/ 
[EI2I b^c;^ 21s 

30 ^n-thm^mx^h. 

[11131 ;*:^0>^<^^lt^M^p::^n v?:n>>:5'3^®(^;^7^- 
[IEI4 1 m3(D 2'^<r>K^m^^B^<^ f^\z^\^i)W'^ 

[m 5 1 in 5 00 2^(D^M^i^^B^<^-^^\z^uiiu-rhmi^ 

40 ho 

[me] :^%m(0 2WL^^<oK^mm^B':/^i^:^^ 
w\zmm'rhtiy-^^^~-^^(D^mmxhhK. o. 

B. W(7:)4^f'J;^ 7— — U/c:ElSX^'6o 
[13 7] ^F^^^I^^^4:ffll^'5-)fi:6^>J?:/c^':^:^^:^ 

i^B <^ «^ ^ Ift -r ^ «^ HI -e ^ o 
[1219] Kmmm^B^<^-^^^mn-thmmx^ho 

[miO] R. G. BC0355'Sy;^^-/i^-Y-/i-$:^Lfc 

mmx^ho 

50^ [131 1] v^^(D^^m:)^^<r>KMmm^B^^i^=^^ -^m 
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imi2] 'it^^o:>^mj7^(DRmmm^ytii^a.^^m 
[1^1 3] m^Bun^:iTN^m\^^tis.Mmm^B^<^/i^(D 

CO # 4r Sfc 0^ ^ m M -e 6 o 
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F. GF. BF. WF it:tj y — 7isy( ^ /i-'^ . 

6 (iM 1 (D^Mm^<^^B^<^-^i-. 2 7 it.m 2 coRMmm^B 

2 6 a. 2 7af^AMffix 2 8 ^-X, 
2 9 yf^V^^^I5X-^6o 
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